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DEVELOPMENT AND LAND USE ON A PRIVATE 
GAME PRESERVE IN SOUTHERN TANEY 
COUNTY, MISSOURI! : 


Paul D. Dalke and David L. Spencer 
Cooperative Wildlife Research Unit, Columbia, Missouri 


The Missouri Ozarks, like many of 
our forested regions, have been misused 
by man in his haste to exploit natural 
resources. Timber, a principal resource, 
has been wasted continuously so that 
many areas now produce only a low 
quality of tree growth and forest prod- 
ucts. In comparison with Missouri, only 
14 eastern and 6 western states have a 
greater proportion of land best suited 
to forest use. The forest lands of Mis- 
souri, however, are low in their con- 
tribution to the social economic welfare 
of the state (Hammar and Westveld, 
1937). 

The St. Louis Game Park is a private 
game preserve in southern Taney Coun- 
ty bordering the White River and oc- 
cupying about 4,200 acres of rough hilly 
land and fertile bottomland fields. It 
has been in private ownership for the 
past 50 years. A number of records of 
important events and records of its use 
since early settlement have been made 
available by the present owner. Be- 

1 Contribution from the Missouri Co- 
operation Wildlife Research Unit; Missouri 
Conservation Commission, University of 
Missouri, American Wildlife Institute and 
the Fish and Wildlife Service cooperating. 
M. B. Skaggs, present owner of the pre- 


serve, provided early records of game im- 
portations and general history. 


cause such areas are few in a region so 
thoroughly exploited, a brief discus- 
sion of the past and present use of this 
tract may be helpful to land managers 
by contributing to a better understand- 
ing of other comparable lands. The 
tract is typical of a large portion of the 
deeply dissected Ozark Plateau in which 
steep ridges and hollows alternate with 
flat, moderately sloping uplands. Out- 
crops of rock of dolomitic origin occur 
frequently in the bed of the White 
River and along the bluffs and ridge 
slopes. The crests of many ridges are 
strewn with boulders of porous fer- 
ruginous chert often mistaken for iron 
ore. 


SoILs AND PLANT COVER 


The soils have been classified broadly 
as Clarksville loam on the uplands and 
Huntington silt loam in the river bot- 
toms (Miller and Krusekopf, 1929). The 
former may be subdivided as follows: 
(1) Clarksville stony loam, on the higher 
steeper slopes and best suited to timber 
and wildlife production; it is rocky and 
usually supports a growth of trees such 
as post oak (Quercus stellata) and black 
jack oak (Q. marilandica) on south 
slopes, and white oak (Q. alba) and 
northern red oak (Q. borealis var. 
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maxima) on moist sites. (2) Clarksville 
gravelly loam, a forested soil which can 
support a fairly prosperous agriculture, 
although the initial cost of clearing the 
land of rocks and timber is compara- 
tively high. Over much of the area this 
soil is characterized by flats covered 
with black oak (Q. velutina). (3) Leba- 
non silt loam, a soil of the post oak 
flats, free from stones but unsuitable 
for agriculture because of the presence 
of hardpan; it often supports good 
stands of cedar. (4) Gasconade stony 
loam, a shallow, black, silty soil easily 
identified by the presence of rock out- 
crops and sparse tree growths (“‘balds’’) ; 
the shallowest portions support only 
grasses, herbs and shrubs. Most of the 
red cedar (Juniperus virginiana) is 
found on this soil, as well as scattered 
post oak and winged elm (Ulmus alata). 
It is unsuited to agriculture but favor- 
able for grazing. 

Huntington loam is an alluvial soil 
found next to rivers and creeks, where 
subject to occasional floods. It is used 
principally for agriculture, but also 
supports good stands of the better tim- 
ber species such as white ash (Frazinus 
americana), black walnut (Juglans 
nigra), and white oak. 

The present tree cover of this tract is 
believed to be quite similar to that oc- 
curring at the time of settlement, espe- 
cially as to density and composition. 
Little is known about local timber cut- 
ting, but the many valuable trees pres- 
ent in the stand indicates that logging 
has been either light or highly selective. 
Much of the timber now contains fire 
defects and tree reproduction under 
four inches d.b.h. is almost non-exist- 
ent. In addition red cedar has occupied 
a considerable portion of the “balds” 


on the Gasconade stony loam where 
grasses originally predominated. Post 
oak now predominates in the cover of 
the Lebanon silt loam, where originally 
it occurred only in clumps or as scat- 
tered trees, 


ORGANIZATION AND PURPOSES OF 
THE PRESERVE 


The tract was acquired largely by 
entry under the Public Land Act of 
1862, interest having been aroused by 
the visit of a hunting party to southern 
Taney County, guided by William F. 
Hunt. Some members of this party de- 
cided to acquire land there for a hunt- 
ing preserve and on November 23, 1891, 
formed a corporation, The St. Louis 
Park and Agricultural Company, for 
the purpose. Most of the original own- 
ers were associated with the Coon 
Tobacco Company of Springfield and 
the Star Tobacco Company of St. Louis. 

These men evidently envisioned 
many uses for the tract, having listed 
the purposes of the preserve as follows: 
shooting club and rifle range, game and 
fish preserve, a zoological collection, 
the milling of lumber and grain, min- 
ing, and the raising of livestock, fruit, 
and farm produce. Of the original area, 
500 acres were surveyed in 1893 and 
surrounded by an eight to nine foot 
deer-proof barbed wire fence, around 
the site of the present clubhouse on the 
White River. The remainder was en- 
closed by a three wire stock fence. 


EARLY SETTLEMENTS 


The first settlements in the vicinity 
of the later game preserve were estab- 
lished about the time Schoolcraft (1853) 
explored the Ozarks in 1818. They were 
confined to the river bottoms; most of 
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the hill land was not cleared until after 
the Civil War. The White River bot- 
tomlands had been used by the Osage 
Indians for a long period prior to the 
arrival of white men. The peak of hu- 
man population in the Ozark hills of 
southern Taney County was reached 
during the last decade of the 19th cen- 
tury, since when there has been a 
gradual decline in the number of oc- 
cupied hill farms, accelerated since 
1940. In the earlier days, game of all 
kinds was abundant; deer hams were 
shipped out by the wagonload and sold 
for 75 cents per pair, and Schoolcraft 
reports that two hunters shot 14 tur- 
keys “after a couple hours’ absence” on 
Christmas Day, 1818. 

During the early days of the game 
park, hunting was a principal use. 
Many men prominent in politics visited 
the preserve and because of its inaces- 
sibility parties often stayed for two or 
three months at a time. The nearest 
railroad station was at Chadwick, 
Missouri, 45 miles due north. The trip 
took about five days one way for a 
loaded freight wagon and two days for a 
passenger vehicle. In 1903, a branch line 
of the Missouri Pacific Railroad was 
built through Taney County, the near- 
est point being within 13 miles of the 
game preserve. 


GAME IMPORTATIONS 


In 1896 an additional 2,500 acres 
were surrounded by deer-proof fence. 
The original stocking with deer was 
accomplished by the purchase of native 
Missouri deer from local people. The 
first elk, a pair and a calf, were brought 
from Wisconsin in 1896. Later in the 
same year, 20 elk were purchased from 
& 200 in Illinois, but most of them died 


before they reached the park. In 1898, 
19 cow elk and one bull were brought 
from Jackson Hole, Wyoming; they 
survived the shipment, became ac- 
climated to the new environment and 
in seven years increased to about 300 
animals. 

The urge to promote the area, not 
only for hunting but also as a zoologi- 
cal preserve, was shown in efforts to 
introduce the European fallow deer, of 
which a pair and two male fawns were 
purchased from the zoo at Joplin, Mis- 
souri. Their subsequent history is ob- 
scure; the doe either died or was killed, 
and no further attempts were made to 
build up the stock. Apparently the 
three males did not long survive. 

An unknown number of northern 
white-tailed deer were imported from 
Wisconsin about 1900, with the idea of 
introducing new blood into the local 
herd. The native deer crossed with the 
introduced stock and even today an oc- 
casional individual can be seen that has 
characteristics of both subspecies. The 
population of the game preserve in 
1905 was estimated as 1,500 deer and 
300 elk, but these estimates seem high. 

An increase to such a high population 
in proportion to available range gener- 
ally spells disaster sooner or later. In 
1906 an epidemic of black-tongue swept 
through the deer herd killing a majority 
of the animals. Turnbo (1904—05) re- 
ported an earlier epidemic, stating that 
“In the year 1856 great numbers of 
deer fell victim to a malady called 
black-tongue.” It was reported that the 
elk, fallow deer, cattle, and horses did 
not contract the disease. 

The deer-proof fence was well kept 
up and a fire line was maintained 
around the boundary. Controlled burn- 
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ing was done regularly, the practice be- 
ing to burn only one hillside at a time 
when conditions were favorable. This 
type of burning is in contrast to the in- 
discriminate firing of the woods so com- 
mon in the Ozarks at present. 

Between 1911 and 1917, the game 
preserve was used but little and the 
fences were not maintained in good 
condition. Continual repair work was 
needed, since trees were not kept clear 
of the fence line; the fences fell down 
in many places and many deer and elk 
escaped. A number of elk were killed 
in the vicinity. Previously the area had 
become considerably overstocked, and 
much of the native shrubby growth util- 
ized as browse had been destroyed. 
There is now an almost complete ab- 
sence of such browse species as smilax 
(Smilax sp.), coralberry (Symphoricar- 
pus orbiculatus), rose (Rosa sp.) elder- 
berry (Sambucus canadensis), dwarf 
sumac (Rhus copallina), fragrant sumac 
(Rhus canadensis), and honeysuckle 
(Lonicera sp.). Enclosuressituated with- 
in such cover types as post oak, cedar, 
old field, and black oak indicate that 
when given protection the smilax makes 
the most rapid recovery. 

In 1917 the preserve was sold to the 
Ozark Livestock and Game Company in 
which a nephew of Mark Twain was 
one of the principal owners. Less inter- 
est was shown by the new owners in 
maintaining the area as a game pre- 
serve, and after the first world war it 
was used principally as a livestock 
ranch. Tamsworth hogs, mules, and 
cattle ranged within the deer-proof 
fence. By 1920 most of the livestock 
had been removed, and until the pur- 
chase of the area in 1929 by M. B. 
Skaggs, the present owner, the game 
preserve was leased for grazing in the 


summer only. Game keepers were em- 
ployed intermittently for several years 
to patrol the area, keep fences in repair, 
and feed the hay and corn to the game 
in winter. 

Farming activities on the fertile 
White River bottomlands were com- 
bined with the patrol work. As in the 
earlier days of the preserve, controlled 
burning was practiced, though the prac- 
tice of burning only certain areas with- 
in the preserve often proved ineffective 
because of the invasion of many fires 
from surrounding lands. 

In an endeavor to provide better 
browse conditions, an additional area 
of river bottomland was enclosed by 
deer-proof fence. This portion was 
opened to deer after the crops had been 
harvested in autumn and closed again 
in the spring. Some deer always remain 
there throughout the year, but not in 
numbers sufficient to damage the crops. 

For several years before and after 
1926, little effort was made to keep the 
fence in repair despite the presence of 
resident game keepers. In consequence, 
more deer escaped and a considerable 
amount of poaching was done within 
the area. With removal of the cattle, the 
area again supported heavy stands of 
little bluestem (Andropogon scoparius). 
Local residents report that ticks then 
were not abundant, but observations 
during the last four years, indicate a 
large tick population over the entire 
area. 

In 1929 the buildings and fences were 
repaired and an additional 160 acres of 
upland was enclosed by deer-proof 
fence. The present owner does not per- 
mit burning, and only one fire has oc- 
curred in the last 12 years within the 
area—this one a result of burning brush. 
From 1930 to 1934, 650 cattle were kept 
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on the preserve the year round. Over- 
grazing became acute and between 1935 
and 1939 all cattle were removed. The 
grass restored itself slowly, hindered 
partly by the severe drought of 1936, 
but the browse did not become re- 
established. In 1939 and 1940 sufficient 
forage had been restored to permit a 
limited amount of grazing; the maxi- 
mum was 60 head of cattle for 90 days. 
This limited grazing during the past 
four years has resulted in substantial 
improvement of the forage. In general, 
perennial forage plants are replacing 
annuals, but on the old fields such an- 
nuals as cheat (Bromus secalinus), hop 
clover (Trifolium agrarium), and Japan 
clover (Lespedeza striata) are being re- 
placed by broomsedge (Andropogon vir- 
ginicus) and to some extent by purple 
top (Triodia flava). In 1942 the com- 
bination of a very favorable growing 
season and the absence of any summer 
grazing resulted in heavy stands of 
broomsedge in old fields. On the lands 
which have never been disturbed by 
cultivation, little bluestem predomin- 
ated among the perennials. Big blue- 
stem (Andropogon furcatus), Indian 
grass (Sorghastrum nutans) and many 
species of Panicum were common among 
the plants replacing the annual forbs 
and grasses. 

The physical condition of the deer 
herd seems to vary with the amount and 
availability of mast. During years of 
good acorn crops deer go through the 
winter in much better condition than in 
years of mast failure. Because of the 
scarcity of browse on the area, when 
acorns are not available, the deer must 
resort to the use of grasses and other 
herbaceous plants. 

Winter feeding of hay has been a 
common practice for the past 10 years. 


Corn is scattered about on the pre- 
serve, primarily for turkeys and squir- 
rels, but deer eat a good share of the 
grain. Bone meal has been available to 
the deer for two years, although little 
seems to have been used. 

Smilax, a favored winter food for 
deer, can be found only in such rela- 
tively inaccessible places as beneath 
brush piles or on rocky cliffs and ledges. 
Fragrant sumac, a common plant on 
the outside range, is entirely absent, as 
are dwarf sumac and coralberry. None 
of these species has appeared in any of 
the enclosures from which deer have 
been excluded for the past four years. 
(Seven deer-proof exclosures, of ap- 
proximately 1/100 acre each, were es- 
tablished in 1939 to study plant succes- 
sion.) Most of the red cedar is beyond 
the reach of deer and a definite ‘‘Plim- 
soll line” is evident in all stands of 
cedar. 

Native lespedezas, both the bush 
clovers and the prostrate forms, have 
appeared in surprising abundance on 
the better soils under conditions of com- 
plete protection from grazing animals 
and annual fires. Under existing brows- 
ing pressure these lespedezas and des- 
modiums never appear to form a con- 
spicuous part of the perennial forb pop- 
ulation. Close inspection under the 
clumps of little bluestem and other 
grasses reveals small seedlings of these 
plants, but continued browsing by deer 
and elk permits relatively few of them 
to reach full maturity. Korean les- 
pedeza has been broadcast over a num- 
ber of old ridgetop fields with good re- 
sults, but similar seeding in the wooded 
sections has not been successful. 

There has been a noticeable improve- 
ment of the forage plants with the re- 
duction in grazing, but there are no in- 
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dications of improvement in the food 
conditions for wildlife, or that the re- 
duction in grazing use has improved 
conditions for reproduction of trees. A 
narrow strip of cover between the road 
and fence on the west side of the pre- 
serve has received approximately the 
same amount of fire protection as the 
area inside, the road being used as a 
fire break. There tree reproduction, 
shrubs, and herbaceous plants of high 
value as game food predominate in the 
understory. Grasses are not plentiful. 
Grazing has continued to be excessive 
on this strip; its use by deer has been 
limited but now is approaching the 
carrying capacity. 

Inside, where grazing use has been 
conservative but browsing has been 
excessive, ground cover of primary 
value to livestock predominates, while 
cover of value to wildlife is scarce. Out- 
side, where grazing use has been exces- 
sive and browsing conservative, cover 
primarily of value to browsing animals 
and other forms of wildlife predomin- 
ates, whereas that of value to grazing 
animals is scarce. 

The Skaggs Ranch and the surround- 
ing Drury Cooperative Refuge, estab- 
lished in 1939, offer continued oppor- 
tunities to observe land use in relation 
to a type of deer and elk management 
that so far ‘:as emphasized artificial 
methods .. .er than manipulation of 
the environment. 

A few deer are harvested each year 
by the owner and his guests. Reduction 
in numbers of deer has been accom- 
plished partly by live-trapping and re- 
distribution of the Missouri Conserva- 
tion Commission to state and coopera- 
tive wildlife refuges. The general health 
and ‘vigor of the deer herd has been on 


the decline, apparently due to malnutri- 
tion over a period of years. In 1940 sey- 
eral weak and undernourished fawns 
were killed by bald eagles wintering in 
the vicinity. Since the area is typical of 
large sections of the Missouri Ozarks, 
the results of the ecological studies wil] 
be helpful to land managers, interested 
in forestry, range management, or wild- 
life management in the Missouri Ozarks, 


CoNCLUSIONS 


The present tree cover is believed to 
be similar to original stands, especially 
as to density and composition, although 
many original “‘balds”’ are now covered 
with red cedar. 

Overstocking with deer for a period 
of years has resulted in almost com- 
plete elimination of woody browse 
plants. 

The recovery of woody browse, par- 
ticularly shrubs and vines, is much 
slower than the grasses. 

The deer herd has declined in vigor, 
and more recently in numbers, appar- 
ently through malnutrition, in spite of 
efforts to improve winter feed by arti- 
ficial methods. 
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THE SEED AND VEGETATIVE YIELD OF 
WATERFOWL FOOD PLANTS IN THE 
ILLINOIS RIVER VALLEY 
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Several investigators of waterfowl 
food plants have suggested that the 
availability of a species, measured by 
occurrence and productivity, may 
largely determine its value. McAtee 
(1918) stated that “superior availabil- 
ity after all is the guiding principle in 
the choice of foods by birds.’’ Pirnie 
(1935) reiterated this theme when he 
said, “The greater frequency with 
which the seeds of pondweeds and 
sedges occur in duck stomachs does not 
establish proof that these foods are 
preferred, for are they not most uni- 
versally available?” 

McAtee (1939) commenced his book, 
Wildfowl Food Plants, by a discussion 
of aquatic plant productivity based 
largely upon the vegetative or f:liage 
measurements made by Rickett (1924). 
Since foliage is but part of the food 
produced by aquatic plants, the need 
for additional data on the food yields of 
these plants is obvious. Martin and 
Uhler (1939) further emphasized this 
need when they wrote, ‘Little is known 
regarding the quantities of various 
wild-duck foods that can be produced 
in a specified water or marsh area, and 
reliable information is difficult to ob- 
tain for many species.’”’ In commenting 
on previous studies, they said, “In- 
vestigations by Rickett on two Wiscon- 
sin lakes have furnished some interest- 
ing facts regarding the quantity of the 
entire vegetative parts of a number of 
species produced on a definite area of 


lake bottom. Since seeds, rootstocks, 
and tubers commonly constitute the 
major portion of plant eaten by 
ducks, however, these investigations 
did not furnish a reliable index to the 
quantities of actual waterfowl food 
produced.” 

In the present study, the writers have 
attempted to measure quantitatively 
the seed production of 28 species and 
the vegetative or foliage production of 
6 species of aquatic plants recognized 
as waterfowl food plants in the Illinois 
River valley (Pl. 1). Some environ- 
mental factors influencing seed and 
foliage yields were recognized and 
measured. An attempt was made to 
evaluate the role of palatability in the 
selection of seeds by ducks in the light 
of the productivity of the plant species 
as determined from the seed yields and 
of the relative index values of the spe- 
cies made by Bellrose and Anderson 
(1943). 


Fretp METHODS 


Little work had been done previously 
in collecting quantitative samples of 
seeds and vegetative parts of water- 
fowl food plants, and during the course 
of the present study some modifications 
in technique of collecting and assaying 
the plant parts were developed. 

For gathering samples of aquatic 
plants in two Wisconsin lakes, Rickett 
(1921, 1924) used a square frame of 
galvanized iron, 0.5 meter on a side and 
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7 cm. high, which was lowered to the 
lake bottom; in water not more than 
two meters deep he reached the plants 
by swimming and in deeper water used 
a diving hood. Because of the shallow 
sides of the frame he must have found 
it difficult to gather only the plants en- 
closed within the frame. 

To gather entire submerged and 
floating aquatic plants, we employed a 
galvanized iron frame covering 0.5 
square meter (70.8 cm. on a side, and 
76. cm. high). This frame was dropped 
over the side of a boat and held upright 
until it rested firmly on the bottom. In 
shallow water the plants were gathered 
by hand and in deeper water a garden 
rake aided materially in securing them. 

Samples of seed on or above the water 
surface were measured by using a lath- 
like wooden frame, one meter square 
and subdivided into halves and quarters 
by strings. This permitted measuring 
the surface area of the smallest plant 
beds. Thumb screws at the corners made 
the frame collapsible for transport. 

To sample different species conven- 
iently and adequately, the size of the 
sample plot was varied with the type of 
plant growth. Very small plants, such 
as teal grass, generally were collected 
on areas of less than one square meter, 
whereas for large species such as the 
American lotus, the plots were as large 
as 36 square meters. Over 90 per cent of 
the seeds sampled were taken from 
plots of one square meter. 

Seeds generally were stripped from 
the plants by hand, and little time was 
taken to separate them from involucres, 
bracts, and other debris. Occasional en- 
tire plants or their tops were taken. In 
species such as wild rice, teal grass and 
millets, where seeds on one spike ma- 


ture and fall for several weeks, several] 
heads were bound together in a muslin 
bag, thus securing all seed produced, 
From the marsh smartweed, in whiel 
periodic ripening also occurs, ripening 
heads were gathered at frequent inter. 
vals from the same plants. The seedg 
and vegetative parts, air dried, were 
stored in heavy paper bags of 10 and 25) 
pound capacity, appropriately labeled, 
Data recorded in the field included 
date, locality, condition of plants and 
seeds, density of stalks and fruiting 
heads, size of plant bed, water depth 
and transparency, type of soil, and’ 
type of lake. The last item was based 
on water levels—stable, semistable, or 
fluctuating—an arbitrary classification 
discussed by Bellrose (1941). 


LABORATORY ANALYSIS 


Seeds were threshed by flailing, leay- 
ing seed coats intact; whenever possible 
the seeds were assayed in the condition 
used by waterfowl. Chaff and other 
debris were separated out by a gradu- 
ated series of sieves and finer plant par- 
ticles were blown away by compressed 
air. 

Samples of most seeds were weighed, 
and then the volume determined by 
water displacement in a calibrated 
graduate. Vegetative parts were aif 
dried and weighed. Since waterfowl 
food habit studies to date generally 
have been made on a volumetric basis, 
volumetric measurements rather than 
weights were used in the present study 
(Table 1). 

A total of 790 samples was assayed” 
from the Illinois River Valley: 618, from — 
August 10 to October 15, 1941, and 172 
from August 14 to October 7, 1942. An 
additional 46 samples were collected 








